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ABSTRACT 

During the 1998 Upper Cook Inlet, Alaska commercial salmon fishing season a test fishery was 
used to estimate the timing of the sockeye salmon Oncorhynchris nerka, run as it passed a transect 
along the southern boundary of the management area. The test fishery operated from 1 July to 30 
July and captured 1,576 sockeye salmon representing 1 , I  58 CPUE points. Mean date of the run 
was 18 July, and the test fishery encompassed approximately 85.6% of the total run. 

KEY WORDS: Salmon, Oncorhynchus, Upper Cook Inlet, Alaska, test fishery, migratory 
behavior 



INTRODUCTION 

In 1979 the Alaska Department of Fish and Game (ADF&G) began a test fishing project near the 
southern boundary of the Upper Cook Inlet (UCI) salmon management area (Figurel). The 
objective of this project was to estimate the total run of sockeye salmon Oncorhynchrrs nerkn, to 
UCI before salmon reached commercial harvest areas. Such information has helped ADF&G 
management biologists set commercial fishing times and areas to harvest sockeye salmon surplus to 
spawning needs. Test fishing results have been reported annually since 1979 (Waltemyer 1 983a, 
l983b, 1986a, 198617, Hilsinger and Waltemyer 1987, Hilsinger 1988, Tarbox and Waltemyer 
1989, Tarbox 1990, 1992, 1994, 1995, 1996, 1997, 1998). This report presents the results of the 
1998 test fishingproject. 

METHODS 

Test Fishing 

Sockeye salmon returning to Upper Cook Inlet were sampled by fishing geographically fixed 
stations between Anchor Point and Red River Delta (Figure 1). Stations were numbered 
consecutively from east to west. Station locations were determined from LORAN C coordinates. 
A chartered test fishing vessel sampied stations 4 - 8 daily. 

Sampling started on 1 July and continued through 30 July. The chartered vessel, F/V Corrinn KT, 
fished 366 m (1,200 ft) of 2.1 cm (5 118 in) multifilament gill net during test fishing. Drift gill net 
web had a filament size number of 53/S6F, was 45 meshes deep, and was constructed of double 
knot Super Crystal shade number 1. 

All salmon captured were identified to species. All sockeye salmon were measured for length 
(mid-eye to fork-of-tail in mm). The number of each species caught at each station was expressed 
as a catch per unit of effort (CPUE) statistic: 

100 fm x 60 min x number of fish 
CPUE, = 7 

fm of gear x MFT 

where: CPUEs = CPUE for stations, and 
MFT = mean fishing time. 

Mean fishing time was calculated as: 



where: A = time net deployment started, 
B = time net fully deployed, 
C = time net retrieval started, and 
D = time net fully retrieved. 

Once deployed at a station, gill nets were fished 30 min before retrieval started. 

Daily CPUE (CPUEJ was calculated as: 

The following physical and chemical measurements were taken at the start of each set: air 
temperature, water temperature (at 1 m below the surface), wind velocity and direction, tide stage, 
water depth, and water clarity. Air and water temperatures were measured using a YSI 
salinityftemperaturemeter. Wind speed was measured in knots and direction was recorded as 0 (no 
wind), 1 (north), 2 (northeast), 3 (east), 4 (southeast), 5 (south), 6 (southwest), 7 (west), or 8 
(northwest). Tide stage was classed as flood, ebb or slack by observing the movement of the vessel 
while drifting with the gill net. Water depth was measured in fm using a Simrad echo sounder, and 
water clarity was measured in m using a 1 7.5 cm secchi disk. 

Describing the Salmon Migration 

Catchability, the fraction of the available population taken by a defined unit of fishing effort, was 
estimated as: 

where: q d  = estimated catchabilityon day d, 



rd = adjusted cumulative total return on day d, and 
cd = cumulative CPUE on day d. 

Passage rate, the expansion factor used to convert CPUE into estimated numbers of salmon passing 
the test fishing transect, was calculated as: 

PR = l/qd = passage rate ( 5 )  

Since the test fishery did not encompass the entire sockeye salmon run, the total CPUE for the test 
fishery was estimated after the season using the following relationship: 

where: CPUE = total estimated CPUE for the season, 
CPUE f = cumulative CPUE through final day, f, of test fishing, 

H , = total commercial harvest for the season 
H(f+z) = total commercial catch through final day of test fishery (f+2), and 

2 = number of days it took salmon to travel from test fishery to commercial 
harvest areas. 

Estimates of CPUE, and CPUEd values were used to estimate daily and cumulative proportions of 
CPUE,, based on a non-linear model: 

where: yd = cumulative proportion of CPUE or return on day d, 
a and b = coefficients of model, 

d = day of observation. 

To calculate mean date of return, the following formula was used: 



where: M = mean date of return. 

RESULTS AND DISCUSSION 

A total of 1,576 sockeye salmon, 556 pink salmon 0. gorbtrschn, 438 chum salmon 0. keta, 547 
coho salmon 0. kisutch, and 3 chinook salmon 0. tshnwytschn, were captured during the 1998 test 
fishery (Table I ,  Appendices A-D). Daily sockeye salmon catches ranged from 2 to 142 fish (Table 
1). 

Sockeye salmon daily CPUE values ranged from 1.7 on 26 July to 96.4 on 25 July. Cumulative 
total CPUE for the duration of the project was 1,158.4 (Table 1). Using post season commercial 
harvest figures, test fishing spanned approximately 86.2% of the total run. Therefore, total CPUE - 

for the test fishery would have been 1,344 if test fishing had continued throughout the duration of 
the run. 

Sockeye salmon catches along the transect were similar to the distribution of CPUE values (Tables 
2 and 3). 

Examination of daily and cumulative proportions (estimated post season) of the sockeye salmon run 
to UCI suggested that 7.7% of the run had passed the transect prior to the start of test fishing on 1 
July and that the run was 85.6% completed at project termination (Appendix E; Figure 3). The 
mean date of the run was 18 July, which was three days late relative to the historic average (Table 
4). 

The total sockeye salmon run to UCI in 1998 was estimated to be 2.9 million fish of which 1 .I98 
million were harvested in the commercial fishery (Table 5). Estimated passage rate for the season 
was 2,158 sockeye salmon per CPUE index point. 

Water temperatures measured along the transect were relatively warm (9- 10" C) early in July and 
then warmed to a high of 12.0°C toward to the end of July (Appendix F). Air temperatures 
fluctuated between 10°C and 19°C during the project (Appendix F). Wind velocities were generally 
low to moderate. However, winds of 30 knots or greater were recorded on six days (Appendix F). 
Wind direction was variable. 

During the commercial salmon fishing season three estimates of the sockeye salmon total run were 
made. The first estimate was made on 13 July using a passage estimate based on the 10 July 
commercial fishery data. The passage rate estimate was 2553 sockeye salmon per index point. The 
total CPUE estimate was 1760 for a total return estimate of 4.49 million fish. In retrospect, this 
estimate was made at the 32% point of the return. The second estimate was made following the 



commercial fishery of 17 July. Passage rate and total sockeye salmon CPUE was estimated at 2660 
and 1637, respectively. On 17 July the run was approximately 47% into the district and the total 
return was estimated at 4.3 million sockeye salmon. At this point in the season other indicators of 
abundance suggested that the run was not as strong as the test fishery indicated. Therefore, the 
commercial salmon fishery was closed for two weeks. During this period no adjustments to the 
estimate of passage rate were made. On 25 July a total return estimate of 3.4 million fish was made 
using a total CPUE estimate of 1287 and the passage rate estimate from 17 July. At this point in 
the season (74% of the run into the inlet) salmon management decisions were being made on 
escapement rates into the Kenai and Susitna rivers and the test fish program was not a significant 
factor in these actions. 

Reasons for the poor performance of the test fish in 1998 are unknown. Certainly, the commercial 
fishery closure made the program imprecise relative to passage rate estimates. However, the 
estimate on 17 July should have been better since it followed a major commercial fishery and was 
near the mid-point of the return. 
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Table 1. Summary of sockeye salmon fishing effort, daily and 
cumulative catch, and daily and cumulative CPUE, 
Upper Cook Inlet offshore test fish project, 1998. 

Mean Catch CPUE 
Number Fishing Mean 
of Time Length 

Date Stations (min) Daily Cumul. Daily Cumul. (mm) 



Table 2. Estimated sockeye salmon catch by date and station, 
Upper Cook Inlet offshore test fish project, 1998. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01- Jul 
02 - Jul 
03 - Jul 
04 - Jul 
05-Jul 
06 - Jul 
07-Jul 
08-Jul 
09-Jul 
10-Z1.l 
11- Jul 
12 - Jul 
13-Ju~ 
14 - Jui 
15-Jul 
16-Ju~ 
17-Ju~ 
18- J u ~  
19- Jul 
20-Jul 
21-Jul 
22- Jul 
23-Jul 
24- Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30- Jul 

Total 12 1 3 2 5 461 273 255 141 1576 

% 7.7 20.6 29.3 17.3 16.2 8.9 100.0 



Table 3. Estimated sockeye salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1998. 

Station Number 

Date 4 5 6 6.5 7 8  Total 

Total 111.9 2 3 2 . 8  336.1 198.4 179.4 99.7 1158.4 



Table 4 .  Mean d a t e  of the  sockeye salmon run across  Anchor Point 
t r a n s e c t ,  Upper Cook I n l e t  of fshore  t e s t  f i s h  p r o j e c t ,  
1979-1998. 

Mean Datea 

Year Coded Calendar 

J u i y  ii 
J u l y  15 
J u l y  06 
J u l y  17 
J u l y  15 
J u l y  11 
J u l y  15 
J u l y  16 
J u l y  18 
J u l y  13 
J u l y  1 4  
J u l y  18 
J u l y  17 
J u l y  17 
J u l y  1 4  

J u l y  19 
J u l y  15 
J u l y  13 
J u l y  16 
J u l y  18 

J u l y  15 

a Day (1) = June 2 4 .  F i l e :  o t f98t4 .doc  



Table 5. The 1998 Upper Cook Inlet commercial sockeye salmon harvest. 

Culumative Culumative 
Dav Harvest Harvest Percent 

28 -Au~  179 1,197,710 100.00 
file otf98t5.xls 





Susitna River Terminus 

Figure 1. Location of fishing districts and offshore test fish transect in Cook Inlet, Alaska, 1998.. 

13 





Append ix Al. Summary of pink salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1998. 

Mean Catch CPUE 
Number Fishing 

of Time 
Date Stations (min) Daily Cumul. Daily Cumul. 



Appendix A2. Estimated pink salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1998. 

Station Number 

-- 

Date 4 5 6  6 . 5  7 8 Total 

Total 3 3 8 3 185 12 0 104 3 1 5 5 6  



Appendix A3. Estimated pink salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1998. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

Total 27.2 59.9 131.9 86.4 77.6 23.1 406.2 



Appendix BI. Summary of chum salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1998. 

Mean Catch CPUE 
Number Fishing 
o f Time 

Date Stations (min) Daily Cumul. Daily Cumul. 

01-Jul 
02 - Jul 
03 - Jul 
04 - Jul 
05- Jul 
06 - Jul 
07- Jul 
08 - Jul 
n _ s - j ~ l  
10-Jul 
11- Jul 
12 - Jul 
i3 -jui 
14  - Jul 
15-Jul 
16 - Jul 
17-Jul 
18 - Jul 
1 9 -  Jul 
20-Jul 
21-Ju~ 
22 - Jul 
23 - Jul 
24- J u ~  
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 



Appendix B2. Estimated chum salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1998. 

Station Number 

Date 4 5  6  6 . 5  7 8  Total 

Total 2 4 5 9 161 9 7 6 7 3  0 4 3 8  

% 5 . 5  13.5 36.8 22.1 15.3 6.8 100.0 



Appendix B3. Estimated chum salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1998. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02- Jul 
03-Jul 
04- Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09- Jul 
LrJ-JUl 

11-Jul 
12- Jul 
13 - Jul 
i4- Jui 
15- Jul 
16 - Jul 
17-Jul 
18 - Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 

Total 22.9 42.7 109.1 70.8 44.3 22.1 311.9 

% 7.3 13.7 35.0 22.7 14.2 7.1 100.0 



Appendix C1. Summary of coho salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1998 .  

Mean Catch CPUE 
Number Fishing 
o f Time 

Date Stations (min) Daily Cumul. Daily Cumul. 

2 . 3  
1 . 0  
2.2 
1 . 6  
6.3 
6 . 1  
9.2 
1 . 6  
9.9 
9 . 0  
3 . 0  

2 1 . 9  
tu. 5 

4 .7  
23 .3  
1 3 . 9  
52 .9  

6 . 6  
33 .9  

5 . 2  
4 . 7  

1 7 . 7  
1 8 . 6  

9 . 1  
3 1 . 2  

6 . 5  
1 7 . 8  
1 6 . 4  
42.3 

4 . 8  



Appendix C2. Estimated coho salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1998. 

Station Number 

Date 4 5 6 6 .5  7 8 Total 

Total 2 2 9 9 164 129 7 5 5 8 547 



Appendix C3. ~stimated coho salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1998  

Station Number 

Date Total 

Total 1 9 . 8  7 1 . 9  1 1 9 . 9  9 5 . 9  5 2 . 2  43.8  403 .4  

% 4 . 9  1 7 . 8  2 9 . 7  2 3 . 8  1 2 . 9  1 0 . 9  1 0 0 . 0  



Appendix Dl. Summary of chinook salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
t e s t  fish project, 1998. 

Mean Catch CPUE 
Number Fishing 
of Time 

Date Stations (min) Daily Cumul. Daily Cumul. 



Appendix D2. Estimated chinook salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1 9 9 8 .  

Station Number 

Date 4 5 6 6.5 7 8 Total 

Total 



~ppendix D3. Estimated chinook salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1998. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02- Jul 
03-Jul 
04- Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
i n-Zl21 - - 
11-Ju~ 
12- Jul 
13 - Jul 
i4 - Jui 
15-Jul 
16-Jul 
17- Jul 
18-Jul 
19- Jul 
20-Jul 
21- Jul 
22-Jul 
23 - Jul 
24- Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 

Total 0.0 1.6 0.8 0.0 0.0 0.0 2.4 



Appendix E l .  Entry pattern of sockeye salmon into Upper Cook Inlet, Alaska, 
1998, estimated from daily CPUE measured at the latitude of Anchor Point 

Change in Change in 
Day Date Input Y Estimated Y Residual input Y estimated Y 

file: otf98el .XIS 



Appendix F. Chemical and physical observations made in Upper Cook 
Inlet, Alaska during the conduct of the 1 9 9 8  
offshore test fish project. 

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) ~ i r *  Stage- (ppt) (f) (m) 



Appendix I?. (p 2 of 5 )  

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide salinity ~epth Secchi 

Date Station (c) (c) (knots) ~ i r *  Stage- (ppt) ( £ 1  (m) 



Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) ~ i r *  Stage- (ppt) ( f )  (m) 



Appendix F. (p 4 of 51 

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) DirA Stage- (ppt )  ( f )  (m) 



Appendix F. (p 5 of 5 )  

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c )  (knots) DirA Stage- (ppt) ( f )  (m) 

* Wind direction code l=north,2=northeast,3=east,4=southeast, 
5 = ~ 0 u t h ,  t5=southwestI 7=west, g=i ior thwest  

- Tide stage code l=high,2=low,3=ebb,4=flood 
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